Electroporation of primary neural cultures: a simple method for directed gene transfer in vitro.
Gene transfer into cells of the nervous system is an important method to analyze tissue-specific gene functions. Although highest transfection efficiencies are generally obtained by viral gene transfer, non-viral methods are attractive because they are less labor intensive and more suitable for high throughput screening approaches. Here we describe an approach for electroporation-based gene transfer into primary neural cells isolated from dissociated murine cerebella. Using GFP as reporter molecule, we show that electroporation allows for efficient gene transfer into embryonic and postnatal neural cells under highly controlled experimental conditions. Furthermore we show that adaptation of electroporation parameters allowed for the preferential transfection of subsets of neural cells within the mixed primary culture. Using electroporation settings of high voltage and low capacitance (500 V/50 microF) we achieved a transfection efficiency of about 10% of small neural cells which were identified as granule cells by the expression of the granule cell-specific marker NeuN. At electroporation settings of 220 V/975 microF, large and stellate-shaped cells that comprised about 10% of the GFAP-positive population of astrocytes were preferentially transfected. We conclude that electroporation of primary neural cells can be used to target gene transfer to subsets of neural cells.